Differing effects of the protein phosphatase inhibitors okadaic acid and microcystin on translation in reticulocyte lysates.
The effects of the cyanobacterial toxin and protein phosphatase inhibitor, microcystin, on translation in rabbit reticulocyte lysates have been studied. Microcystin inhibited translation with similar potency to the protein phosphatase inhibitor okadaic acid. Unlike low concentrations of okadaic acid, however, it inhibited both the initiation and elongation stages. This was demonstrated using EGTA to inhibit the phosphorylation and inactivation of elongation factor eEF-2. A method for detecting changes in eEF-2 phosphorylation was developed. eEF-2 was found to exist as three different species: eEF-2 was largely monophosphorylated in reticulocyte lysates under control conditions, the remainder being unphosphorylated. Okadaic acid and microcystin increased the level of the bisphosphorylated species. The implications of multiple phosphorylation of eEF-2 for the control of translation is discussed. Microcystin was also found to increase the phosphorylation of eIF-2 alpha (and therefore to inhibit initiation) at lower concentrations than okadaic acid, suggesting that the major eIF-2 alpha phosphatase in the reticulocyte lysate is phosphatase-1.